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(54) SOUND-ABSORBING STRUCTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To comply with such a 
request that a sound-absorbing performance in a low 
zone is enhanced by constituting the front surface plate 
of a platelike or planar sound-absorbing material and 
forming a back side air layer and a resonance-absorbing 
structure constituted of slits at the back of the sound- 
absorbing material. 

SOLUTION: A sound-absorbing panel 1 is constituted of 
a bottom plate 3, right and left side plates 4, 4, and both 
end plates 5, 5 which are made of a non-air permeable 
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material, and the rear one surface plate made of a sound-absorbing material 6 that a metallic 
fiber is compression-molded to have a platelike shape. A back side air layer 7 of the sound- 
absorbing material 6 and a resonance-absorbing structure 8 constituted of slits are provided 
in the inside of the sound-absorbing panel 1 . The resonance-absorbing structure 8 has a 
sound-absorbing action in a resonance frequency decided by the dimensions and shape of 
the gaps 1 1, the volume of the resonance space 12, acoustic resistance of the sound- 
absorbing material 6, etc. It has a high sound-absorbing performance owing to the 
combination of back side air layer 7 made of a metallic fiber and the resonance-absorbing 
structure 8 and has no useless structure and it is lightweight. Further, it has advantages such 
as simple execution and low cost. 
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* NOTICES * 

JPO and INPIT axe not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the absorption-of-sound structure excellent in 

endurance, weatherability, and recycle nature. 

[0002] 

[Description of the Prior Art] On the highway or the railroad, in order to control generating of the noise, 
the sound-proof wall is established. Generally the sound-proof wall is constituted by the acoustical panel 
which contained inorganic fibers, such as glass wool and rock wool, to the panel-like structure. 
[0003] 

[Problem(s) to be Solved by the Invention] There are the following technical problems in the acoustical 
panel which consists of this inorganic fiber. 

** Glass wool etc. has a problem in a water resisting property — the omission of moisture is bad — the 
absorption-of-sound engine performance falls by absorption of moisture, and the maintenance of the 
engine-performance maintenance is serious. 

** "Setting" is produced by prolonged use and glass wool etc. causes a fall of absorptivity ability, and a 
fall on the strength. 

** When a life passes, cost needs to start recycling and, generally it is necessary to carry out disposal 
processing as industrial waste. In this case, recycle of rock wool cannot be said to be low cost although 
the cost like glass wool does not start. 

** If glass wool etc. is exposed to an air current, it becomes easy to generate scattering and suspension 
of fiber, and it causes absorption-of-sound performance degradation. 

** In the environment where air cleanliness classes, such as a production site of food or a chemical, are 
required especially, scattering and suspension of fiber pose a problem and will be hard to be used. 
** Suction and the feeling of ******** of fiber pose a problem at the time of handling. 
** Since it deteriorated when the inorganic fiber was put to ultraviolet rays for a long time, and it 
became weak, it needed the cure for use in the outdoors. 

Although means to cover an inorganic fiber ingredient with a PVF film etc. are taken in order to solve 
the problem of ** **, and ** - **, breakage of absorption-of-sound performance degradation or a film 
poses a problem. 

[0004] Especially the problem of ** mentioned above since an acoustical panel is used so much on a 
highway or a railroad poses an important problem also from a viewpoint of environmental protection. 
[0005] What carried out pressurization compression for example, of the aluminum fiber, and was made 
tabular as a sound absorbing material which the problem which the ingredient of such an inorganic fiber 
has does not generate is known. Moreover, the sound absorbing material at which the sintered compact 
and aluminum ingredient of an aluminum particle were made to fire is known. 

[0006] However, the acoustic material which becomes with these metallic materials has the problem that 
the absorption-of-sound engine performance is low, as compared with the acoustic material of inorganic 
fibers, such as glass wool and rock wool. 
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[0007] Acoustic material which was described above absorbs sound by being making it change into the 
heat energy with which a part of sound energy originates in friction of the molecule of air to fiber or a 
particle, in case the molecule of air passes through the clearance between fiber or a particle. 
[0008] Absorption of sound to bass of the absorption of sound using such an acoustic material is attained 
more by thickening a back air space. However, it was difficult for the dimension (especially the 
thickness) of an acoustical panel to make into sufficient thing the absorption-of-sound engine 
performance in a frequency which it, that there is usually a limit and generally, says is 500Hz or less. In 
an acoustic material using the metallic material especially, the inclination was size. 
[0009] The method of using the resonating structure described below as one of the means for absorbing 
sound is learned. This approach uses the resonating structure of helmholtz as a fundamental principle, by 
the friction loss of a motion of the air at the time of resonating the resonating structure called the 
resonator of helmholtz unlike what is depended on the sound absorbing material represented by fiber, 
makes the sound energy near a resonance frequency lose, and acquires absorption by that. 
[0010] As typical absorption-of-sound structure which used the Helmholtz resonator theoretically, the 
front face of a wall can be constituted from a plate which prepared many holes and slits, and what 
prepared the air space back can be mentioned. Hereafter, on these specifications, the structure which 
used helmholtz resonance as radical Motohara ** of absorption of sound is called resonance absorption- 
of-sound structure. 

[001 1] Although the problem that the absorption-of-sound engine performance is not obtained is only 
near [ specific ] a resonance frequency with the usual resonance absorption-of-sound structure, when a 
sound absorbing material is used, there is the description that absorption of sound on low-pass [ which is 
hard to obtain ] can be performed. 

[0012] The structure obtain to coincidence absorption of sound by the resonating structure (resonance 
space) which consists of arranging where an air space is prepared, and opening and arranging spacing of 
absorption-of-sound objects by absorption of sound with an absorption-of-sound object, and the 
clearance between absorption-of-sound objects and an air space in back in the configuration which 
arranges the absorption-of-sound object which used aluminum fiber for JP,5-2646,Y as a sound 
absorbing material is shown. 

[0013] With this structure, improvement in the absorption-of-sound engine performance on low-pass is 
aimed at by conquering the problem at the time of using nature acoustic material of an inorganic fiber 
which was mentioned above, and using together resonance absorption-of-sound structure further by 
using aluminum fiber. However, a configuration given [ this ] in an official report has complicated 
structure, and has the problem that workability is bad. 

[0014] Since the sound absorbing material which generally made aluminum fiber tabular does not not 
much have reinforcement, when it constitutes an absorption-of-sound object from itself, it is not made 
into a not much big dimension. For this reason, with the configuration of the official report mentioned 
above, the dimension of an absorption-of-sound object cannot be made not much big, but there is a 
problem that much small absorption-of-sound objects must be attached, and construction cost becomes 
high. 

[0015] Moreover, it is necessary to prepare predetermined spacing and to arrange each absorption-of- 
sound object according to an individual, and since an air space must be further prepared back in the 
condition of having arranged the absorption-of-sound object, it becomes large, and the whole structure is 
complicated again and becomes the high thing of construction cost. 

[0016] And with this structure, since the large die length (dimension of the depth direction in the 
entrance part of resonating structure) of the neck in a clearance part cannot be taken, in order to acquire 
the effective resonance absorption-of-sound structure of functioning to low-pass more, the volume of 
resonance space will have to be enlarged, the whole structure will be enlarged as a result, and the 
location which arranges absorption-of-sound structure will be limited. In the absorption of sound in a 
road or a railroad, an arrangement tooth space is restricted, it becomes difficult to prepare a thick air 
space in many cases, and operation-ization of the structure mentioned above is much more difficult. 
Development of the thin absorption-of-sound structure of thickness which cannot receive constraint of 
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an arrangement location easily is desired about this point. 

[0017] In view of the above-mentioned viewpoint, this invention makes it a technical problem to offer 
what filled the next demand in the absorption-of-sound structure which used the metallic material as a 
sound absorbing material. 

** Use together the absorption-of-sound operation by the sound absorbing material, and the absorption- 
of-sound operation by slit form resonance absorption-of-sound structure, and plan the low-pass 
absorption-of-sound engine performance. 

** Have the high absorption-of-sound engine performance in a large frequency band. 
** There is no futility in structure, and it is easy structure, and be lightweight. 
** Are simple and perform construction by low cost. 

** Be the structure where thickness is thin, when you consider especially as an acoustical panel, do with 
the panel structure of one apparatus, and handling nature be good and a construction location should not 
be limited. 

** The high thing of recycle nature. 
** Weatherability is high. 
[0018] 

[Means for Solving the Problem] A faceplate consists of acoustic material of the shape of tabular or a 
field, and the 1 st invention concerning this invention makes it a summary to form a back air space and 
the resonance absorption-of-sound structure of a slit configuration behind said acoustic material. It 
considers as the configuration which has the acoustic material of the shape of tabular [ used as a 
faceplate ], or a field, a back air space, and the resonance absorption-of-sound structure of a slit 
configuration in the structure of 1 . 

[0019] The 2nd invention consists of acoustic material with which the faceplate pressed the metal fiber 
into tabular, and makes it a summary to form a back air space and the resonance absorption-of-sound 
structure of a slit configuration behind said acoustic material. The 3rd invention makes it a summary for 
the 5th page to be the hollow cube type structures formed by the plate which consists of an ingredient of 
non-permeability except for the faceplate of acoustic material. 

[0020] The longitudinal configuration member which forms a back air space prepares spacing of 
arbitration in the inferior surface of tongue of acoustic material, two or more arrangement is carried out, 
and the 4th invention makes it a summary to form the resonance absorption-of-sound structure of a slit 
configuration using the clearance between said adjoining longitudinal configuration members. The 5th 
invention is supported by the longitudinal configuration member by which two or more arrangement of 
the acoustic material was carried out at intervals of arbitration into the structure. Said longitudinal 
configuration member It has the concave cross-section configuration which consists of an ingredient of 
non-permeability with which the back air space of acoustic material is formed in a building envelope, 
and let it be a summary to form the resonance absorption-of-sound structure of a slit configuration in the 
clearance between said longitudinal configuration members and bases of the structure, and between the 
adjoining longitudinal configuration members. In addition, the base of the structure means a wall 
surface, when the structure is an acoustical panel and the structure is attached to the wall surface of a 
building construction by one in a bottom plate. 

[0021] The 6th invention makes it a summary to form 1 or two or more kinds of back air spaces, and the 
resonance absorption-of-sound structure of a slit configuration in the building envelope (concave 
building envelope) of a longitudinal configuration member. 1 or by arranging two or more, the back air 
space of a new configuration and dimension and the resonance absorption-of-sound structure of a slit 
configuration are formed for another longitudinal configuration member in the building envelope of a 
longitudinal configuration member. 

[0022] The 7th invention makes it a summary to have set the width of face (flute width) of opening of a 
back air space, or/and the width of face (slit width) of slit opening of the resonance absorption-of-sound 
structure of a slit configuration as plurality. A flute width and slit width are not prepared at fixed 
spacing, but change of extensive ** is given to a flute width and slit width. Change may be given to slit 
width according to a fixed regulation, and it may be irregular. In addition, change is similarly given 
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about the flute width and slit width formed in the building envelope of a longitudinal configuration 
member. 

[0023] The absorption-of-sound engine performance of a back air space and the absorption-of-sound 
engine performance of the resonance absorption-of-sound structure of a slit configuration complement 
the 8th invention mutually, and it makes it a summary to be formed so that the absorption-of-sound 
engine performance in a broad frequency range may be obtained. When the absorption-of-sound engine 
performance of the resonance absorption-of-sound structure of a back air space and a slit configuration 
is expressed with a graph, this is formed so that a part for trough Mabe with a weak acoustic absorptivity 
may be complemented mutually, a valley may be lost and the frequency band which cannot be absorbed 
sound may be lost. 

[0024] The 9th invention makes it a summary for the concave cross-section configuration of a 
longitudinal configuration member to have a KO typeface, U typeface, V typeface, a hemicycle, a 
triangle, a trapezoid, or the configuration that combined these. The 10th invention moreover, by the 
longitudinal configuration member Making to reinforce the structure into a summary, the 1 1th invention 
makes it a summary to constitute resonance absorption-of-sound structure using the wall surface of a 
building. 
[0025] 

[Function] According to invention of the 1st and 2 of this invention, by preparing the resonance 
absorption-of-sound structure of the back air space of this acoustic material, and a slit configuration in 
the interior of the structure further, using the acoustic material of the shape of tabular or a field, and the 
acoustic material which pressed the metal fiber into tabular especially as a faceplate of the structure, 
though it is easy and lightweight structure, the high absorption-of-sound engine performance and the 
good absorption-of-sound engine performance to an especially low frequency are obtained. Moreover, 
the high acoustical panel of handling nature can be obtained as one apparatus. 

[0026] In the resonance absorption-of-sound structure of a slit configuration, if the acoustic wave of a 
specific resonance frequency band (to some extent broadcloth thing) carries out incidence, a resonance 
phenomenon will occur and the lump of air will go the slit section in and out violently. Under the 
present circumstances, the kinetic energy of a motion of air is lost by the acoustic resistance which the 
slit section has, and it serves as loss of sound energy by it. 

[0027] In this way, absorption of sound in the above-mentioned specific frequency band is performed. 
By this invention, since the acoustic material which consists of a metal fiber exists in opening of a slit, 
absorption of sound by the mechanism which the resistance which the air which goes in and out receives 
became higher, and mentioned the slit above is performed at higher effectiveness at the time of 
resonance. Moreover, since what is thin as an acoustic material tabular is used, in the limited dimension, 
the space needed for a back air space or the resonance absorption-of-sound structure of a slit 
configuration can be made effectively. 

[0028] According to the 3rd invention, with constituting a bottom face-plate, a side-face plate on either 
side, etc. except the faceplate of acoustic material from an ingredient of non-permeability, the hollow 
cube type structure can obtain the good acoustical panel of handling nature with high reinforcement, 
though it is easy structure. Moreover, the entrance of the air in the resonance absorption-of-sound device 
of a slit configuration is limited only to the slit section, and the resonance absorption-of-sound 
effectiveness is heightened. 

[0029] According to invention of the 4th, and 5 and 9, though it is easy structure, the resonance 
absorption-of-sound structure of the back air space of acoustic material and a slit configuration is 
acquired. Moreover, the structure where acoustic material is supported certainly is acquired. 
Furthermore, the depth (for example, dimension of the depth direction of the clearance 1 1 between 
dr awin g 2 ) of the neck of the resonance absorption-of-sound structure of a slit configuration can be 
secured by the longitudinal configuration member, and the resonance absorption-of-sound structure of 
functioning to low-pass using the limited resonance space can be acquired. 

[0030] Furthermore, according to the 6th invention, the back air space from which a configuration and a 
dimension differ in the absorption-of-sound structure, and the resonance absorption-of-sound structure 
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of a slit configuration will be acquired. Moreover, according to the 7th invention, two or more kinds of 
back air spaces and the resonance absorption-of-sound structure of a slit configuration where a flute 
width differs from slit width are acquired similarly. 

[0031] According to the 10th invention, it is structurally strong and the acoustical panel excellent in 
handling nature can be obtained. That is, the resonance absorption-of-sound structure of a slit 
configuration is formed of a longitudinal configuration member, and acoustic material is supported 
certainly, further, this longitudinal configuration member serves as a beam, and the acoustical panel with 
which the whole was reinforced is obtained. According to the 1 1th invention, the absorption-of-sound 
structure which used the tooth space effectively by low cost is acquired by using the wall surface of a 
building construction as a substitute of the bottom plate of an acoustical panel. 
[0032] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained based on a 
drawing. The top view for explanation showing this acoustical panel with which the expanded sectional 
view for explanation in which the perspective view in which drawing 1 cut some acoustical panels based 
on this invention, and drawing 2 show the internal structure of this acoustical panel, and drawin g 3 
excluded the acoustic material of a faceplate, and drawin g 4 are graphs which show the absorption-of- 
sound engine performance of this acoustical panel. 

[0033] As it ** to drawing 1 - drawin g 3 , the acoustical panel 1 based on this invention consists of the 
hollow cube type structure 2, it consists of metallic materials a bottom plate 3, the side-face plates 4 and 
4 on either side, and whose both-ends face-plates 5 and 5 are the ingredients of non-permeability, and 
the faceplate of the whole surface which remains consists of acoustic material 6 which pressed the metal 
fiber into tabular. And the back air space 7 of acoustic material 6 and the resonance absorption-of-sound 
structure 8 of a slit configuration are formed in the interior of the hollow cube type structure 2. In 
addition, as an acoustic material 6, what becomes with ingredients other than a metal fiber can also be 
used. For example, the nonwoven fabric and porous material of high density can also be used. However, 
it is desirable to use aluminum fiber from points, such as cost, lightweight nature, engine performance, 
and recycle nature. 

[0034] It consists of metallic materials this hollow cube type structure 2 of whose is the ingredient of 
non-permeability as a bottom plate 3, the side-face plates 4 and 4 on either side, etc. are mentioned 
above except for the faceplate of acoustic material 6. As an ingredient of non-permeability , the 
ingredient of metals, such as a steel plate, an aluminum plate, various alloy plates, a resin ingredient 
plate, wood plates, and these laminates, and a nonmetal can be used. In addition, although the 
absorption-of-sound engine performance falls a little, the side-face plates 4 and 4 on either side etc. can 
be constituted from an ingredient of permeability, or it can also be made into structures reinforced with 
the square bar etc. instead of, such as the side-face plates 4 and 4 on either side. 

[0035] Acoustic material 6 is good to use what formed metal fibers, such as aluminum fiber, in tabular 
[ with a thickness of about l-5mm ], for example, in the case of aluminum fiber, what pressed into 
tabular the fiber whose diameter is 50 micrometers - 200 micrometers so that surface density might 
serve as 500 - 4000 g/m2 is desirable. Moreover, what was pressed like the abbreviation of stainless 
steel fiber other than aluminum fiber can be used. 

[0036] Moreover, the cladding material of extent which does not spoil absorption-of-sound engine 
performance which carries out an illustration abbreviation, such as a punching metal and an expanded 
metal, may be formed in the front face and/or rear face of acoustic material 6 which consist of a metal 
fiber. 

[0037] The back air space 7 prepared in the hollow cube type structure 2 The cross-section configuration 
installed in the inferior surface of tongue of acoustic material 6 at intervals of arbitration along with the 
longitudinal direction is formed of the building envelope 10 of the concave longitudinal configuration 
member 9. [ two or more ] The adjoining longitudinal configuration member 9 and the clearance 1 1 
between nine serve as a slit, and the resonance absorption-of-sound structure 8 of a slit configuration is 
formed in the resonance space 12 formed in the inferior surface of tongue of the longitudinal 
configuration member 9. 
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[0038] The resonating structure of helmholtz is used for this resonance absorption-of-sound structure 8 
as radical Motohara ** as mentioned above. Therefore, this resonance absorption-of-sound structure 8 
has an absorption-of-sound operation in the resonance frequency decided by the dimension of a 
clearance 1 1, the configuration, the volume of the resonance space 12, acoustic resistance of acoustic 
material 6, etc. Especially, with this structure, the dimension of the depth direction of a slit, i.e., the 
dimension of the depth direction of a clearance 11, (the die length of a neck) can be lengthened, and 
though it is an acoustical panel with thin thickness, a resonance frequency can be set more as a bass 
region. In addition, since many parameters are intricately related in the case of such resonance 
absorption-of-sound structure 8 of a configuration, in order to actually produce the high acoustical panel 
of the absorption-of-sound effectiveness, to ask for an optimum size experimentally is required [ it is not 
easy to ask for a resonance frequency correctly, and ]. 

[0039] The configuration of the longitudinal configuration member 9 needs to be a concave cross- 
section configuration like illustration, a KO typeface, U typeface, V typeface, a hemicycle, a triangle, a 
trapezoid, or the configuration that combined these can specifically be adopted as a concave cross- 
section configuration, and the high absorption-of-sound engine performance is obtained with structure 
with it easy [ to use the thing of a KO typeface configuration generally ]. 

[0040] Moreover, this longitudinal configuration member 9 consists of metallic materials which are 
ingredients of non-permeability. Specifically, the ingredient of metals, such as a steel plate, an 
aluminum plate, various alloy plates, a resin ingredient plate, wood plates, and these laminates, and a 
nonmetal can be used. However, since the function of the resonance absorption-of-sound structure 8 and 
the function of the back air space 7 are spoiled, it is not desirable to use the ingredient of permeability as 
a longitudinal configuration member. 

[0041] And this longitudinal configuration member 9 supports and reinforces acoustic material 6, and 
those both ends are its things [ being it-fixed ], and are functioning on the both-ends face-plates 5 and 5 
of the hollow cube type structure 2 as a beam which reinforces the hollow cube type structure 2. 
[0042] If it is in operation of this invention, the configuration of an acoustical panel 1 can also be 
constituted in configurations, such as the configuration of those other than the cube type structure which 
is a rectangular parallelepiped configuration, for example, the curved structure etc. Moreover, the flat- 
surface configuration of an acoustical panel 1 is not limited to a rectangle configuration, either. 
[0043] 

[Example] Next, the example of the acoustical panel shown in drawing 1 - drawin g 3 is explained. The 
dimension shown in this example is the desirable instantiation which this invention persons found out, 
and if it is in operation of this invention, it is not limited to this dimension. Although reference is not 
made about the structure for attaching an acoustical panel in the example shown here, addition and 
deformation of the structure for it can also be added with a natural thing. In addition, the same 
configuration member has attached the same sign among drawing. 

[0044] Sheathing of the hollow cube type structure 2 which constitutes an acoustical panel 1 consists of 
faceplates which consist of the bottom plate 3 which becomes with an aluminum plate with a thickness 
of 2mm, the side-face plates 4 and 4 on either side, both-ends face-plates 5 and 5, and acoustic material 
6. 

[0045] Moreover, the cross-section configuration which consisted of aluminum plates with a thickness 
of 1.5mm forms the longitudinal configuration members 9 and 9 of a KO typeface in the interior of the 
hollow cube type structure 2, — forms predetermined spacing, two or more arrangement is carried out, 
and, as for this longitudinal configuration member 9, those both ends are being fixed to the both-ends 
face-plates 5 and 5. 

[0046] Acoustic material 6 is what bound the aluminum fiber whose diameter is 100 micrometers with 
the organic binder, and consistency 1.3 g/cm3 and thickness are set to 1.5mm. In this case, surface 
density serves as 2000 g/m2. 

[0047] This acoustic material 6 pressurizes melting aluminum first, and is made to blow off from the 
nozzle of a minor diameter. And aluminum fiber is obtained by cooling this. It produces by adding and 
pressing an organic binder into this aluminum fiber, and forming in tabular. 
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[0048] In the acoustical panel 1 shown in dr awing 1 - drawi ng 3 , it is considering as the configuration 
which shifted intentionally the peak of the absorption of sound obtained by acoustic material 6 and the 
back air space 7, and the peak (resonance frequency) of the resonance absorption-of-sound structure 8 of 
a slit configuration. 

[0049] Thus, with constituting, it can cross to a large frequency band and the high absorption-of-sound 
engine performance can be obtained. Moreover, although not illustrated, the drain hole is established in 
the bottom plate 3 of an acoustical panel 1 , and the side-face plates 4 and 4 on either side on the 
assumption that use in the outdoors, but it is necessary to make this drain hole into a small dimension so 
that resonance may not be barred. 

[0050] Although its weight is as light as a little less than 20kg although this acoustical panel 1 is 
500mmx2000mm and a large-sized configuration, and thickness is as thin as about 95mm, it has the 
high absorption-of-sound engine performance in a bass region. 

[0051] The absorption-of-sound engine performance of this acoustical panel 1 is shown in drawing 4 . It 
is the absorption-of-sound engine performance of this acoustical panel 1 which this absorption-of-sound 
engine performance measures frequency dependent [ of an acoustic absorptivity ], and is shown in D. It 
is the absorption-of-sound engine performance of an example which is shown in A-C in which the back 
air space whose thickness is 60mm, 80mm, and 100mm was prepared behind the acoustic material 6 
using above-mentioned aluminum fiber. 

[0052] In the acoustical panel 1 shown in drawin g 3 , the engine performance shown in A-C does not 
form the longitudinal configuration member 9, but is equivalent to the engine performance of the 
acoustical panel of structure using acoustic material 6 as a faceplate. That is, the engine performance 
shown in A-C only shows the absorption-of-sound engine performance of the absorption-of-sound 
operation by acoustic material 6 and the back air space not using the resonance absorption-of-sound 
structure 8 of a slit configuration. 

[0053] The acoustical panel 1 of this example is crossed to a large frequency band, and has the high 
absorption-of-sound engine performance so that clearly from drawing 4 . This originates in having 
combined the absorption-of-sound structure (namely, 1st absorption-of-sound structure) which prepared 
the air space behind acoustic material, and the absorption-of-sound structure (namely, 2nd absorption- 
of-sound structure) by slit resonance. 

[0054] Moreover, an absorption-of-sound frequency band not only becomes large, but while the peak of 
the absorption-of-sound engine performance by the absorption-of-sound structure of the above 1 st and 
the absorption-of-sound engine performance by the 2nd absorption-of-sound structure has shifted, the 
acoustic absorptivity itself becomes large because each absorption-of-sound engine performance piles 
up. 

[0055] Since back air layer thickness is as thin as 60mm, as for the absorption-of-sound engine 
performance shown by A of drawing 4 , the low-pass absorption-of-sound engine performance is low. 
Since it is thick as compared with the case where back air layer thickness is 80mm and A, the 
absorption-of-sound engine performance shown by B improves, if the low-pass absorption-of-sound 
engine performance compares with A. 

[0056] Although the absorption-of-sound engine performance shown by C has set back air layer 
thickness to 100mm, as compared with the engine performance shown by B, the low-pass engine 
performance seldom improves, but the absorption-of-sound engine performance in loud sound is falling. 
Although this has the peak of the absorption-of-sound engine performance to a specific frequency when 
the acoustic material of a metal fiber has a back air space, it is thickening a back air space, and the 
inclination appears notably and originates in striped ******. in addition, in drawing 4 , that the 
maximum of an acoustic absorptivity is over 1 originates in the measuring method using reverberation, 
and the maximum of a substantial acoustic absorptivity is set to 1 . 

[0057] In this example, the absorption-of-sound engine performance of an acoustical panel 1 is 
controllable by changing the thickness of the tabular acoustic material 6, the thickness of the back air 
space 7, the volume of the resonance space 12, the dimension of slit opening, etc. 
[0058] On the other hand, if thickness of acoustical panel 1 the very thing is thickened and the volume 
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of the resonance space 12 of the resonance absorption-of-sound structure 8 is enlarged, the acoustic 
absorptivity in a lower frequency band can be raised. In addition, in an acoustical panel to use for a 
general sound isolation application, it is desirable to set up each dimension of a= 25mm, b= 55mm, c= 
30mm, and d= 35mm within the limits of ** 10mm in each dimension shown in drawing 2 . According 
to the computer simulation by this invention persons, it has become clear that 0.9 or more are obtained 
with the average oblique incidence acoustic absorptivity to the road traffic noise by setting each 
dimension as above-mentioned dimension within the limits suitably. 

[0059] Moreover, although it has considered as the structure which shifted intentionally acoustic 
material 6, the peak of absorption of sound by that back air space 7, and the peak of absorption of sound 
by the resonance absorption-of-sound structure 8 in this example so that it may mention above, it is 
good also as structure which makes the peak of absorption of sound of both intentionally in agreement. 
Such structure is effective when absorbing sound only a specific frequency alternatively. 
[0060] Furthermore, although nothing is prepared in the interior of this acoustical panel 1 but 
longitudinal configuration member 9 but the example with which you are not making it filled up is 
shown, the various sound absorbing materials known conventionally can be arranged inside, or it can 
also fill up with this example. Moreover, the sound absorbing material of another kind can also be 
further added to this acoustic material 6 in piles. 

[0061] Dra wing 5 and drawi ng 7 - drawing 10 are the expanded sectional views for explanation showing 
the internal structure of the acoustical panel with which further 1 or two or more kinds of back air 
spaces, and the resonance absorption-of-sound structure of a slit configuration were formed in the 
building envelope 10 of the longitudinal configuration member 9. 

[0062] The acoustical panel 20 shown in drawin g 5 divides the inside of a building envelope 10 with the 
longitudinal configuration member 21 of L typeface, and the resonance absorption-of-sound structure 23 
of the back air space 22 and a slit configuration is established. According to this acoustical panel 20, the 
resonance absorption-of-sound structure of the slit configuration of a different configuration and 
dimension called the resonance absorption-of-sound structures 8 and 23 of a slit configuration can be 
formed in the acoustical panel of 1 . In this case, even if it is the resonance absorption-of-sound structure 
of the same slit configuration, absorption-of-sound engine performance which is different from a 
difference of a configuration and a dimension is demonstrated, and as the whole, the absorption-of- 
sound engine performance which they repeated is obtained. 

[0063] Drawing. 6 is the graph which showed the absorption-of-sound engine performance of the 
acoustical panel 20 shown in d rawing 5 . The field A which shows the absorption-of-sound engine 
performance of resonance absorption-of-sound structure 8 simple substance of a slit configuration, the 
field B which shows the absorption-of-sound engine performance of back air-space 22 simple substance, 
and the field C which shows the absorption-of-sound engine performance of resonance absorption-of- 
sound structure 23 simple substance of a slit configuration are shown in this graph. Since the resonance 
absorption-of-sound structures 8 and 23 of a slit configuration differ in a configuration and a dimension 
even if they are the resonance absorption-of-sound structures of the same slit configuration, absorption- 
of-sound engine performance differs, so that this graph may show. Therefore, the resonance absorption- 
of-sound structure 23 of a slit configuration can cover the frequency band where the resonance 
absorption-of-sound structure 8 of a slit configuration cannot absorb sound, and an absorption-of-sound 
frequency band becomes [ the resonance absorption-of-sound structure of the back air space shown in 
drawing 2 , and a slit configuration ] large rather than the acoustical panel per kind. 
[0064] The acoustical panel 25 shown in dra win g 7 divides the inside of the building envelope 10 of the 
longitudinal configuration member 9 with the longitudinal configuration member 26 of a KO typeface, 
and establishes one kind of back air space 27, and the resonance absorption-of-sound structures 8 and 28 
of two kinds of slit configurations like an acoustical panel 20. 

[0065] Moreover, like the acoustical panels 30, 40, and 50 shown in drawing 8 - drawin g 10 , in a 
building envelope 10, two or more longitudinal configuration members can be arranged, and two or 
more sorts of back air spaces or the resonance absorption-of-sound structure of a slit configuration can 
also be formed. The back air space of a different configuration and dimension also in this case and the 
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resonance absorption-of-sound structure of a slit configuration demonstrate absorption-of-sound engine 
performance different, respectively. 

[0066] The acoustical panel 30 shown in drawin g 8 divides the inside of a building envelope 10 into 
plurality with the longitudinal configuration members 31 and 32 of L typeface from which magnitude 
differs, and 33 — , and the resonance absorption-of-sound structures 8, 35, and 36 of the back air space 
34 and two or more sorts of slit configurations and 37 - are formed. The acoustical panel 40 shown in 
drawing 9 divides the inside of a building envelope 10 into plurality with the longitudinal configuration 
members 41 and 42 of the KO typeface from which magnitude differs, and 43 --, and the resonance 
absorption-of-sound structures 8, 45, and 46 of the back air space 44 and two or more sorts of slit 
configurations and 47 - are formed. The acoustical panel 50 shown in drawing 10 makes the inferior 
surface of tongue of the acoustic material 6 in a building envelope 1 0 arrange in parallel the longitudinal 
configuration member 51 of a KO typeface, and 52 --, and the back air space 53 and the resonance 
absorption-of-sound structures 8, 55, and 56 of 54 - and a slit configuration are formed. 
[0067] In addition, all of the back air space in the building envelope 10 formed in the acoustical panel of 
1 and the resonance absorption-of-sound structure of a slit configuration do not need to be the same 
configurations, and they are good also as a configuration which combined two or more sorts of things. 
For example, although an illustration abbreviation is carried out, it is what combined acoustical panels 
20 and 30. Moreover, the configuration of an acoustical panel is not restricted to what was illustrated. 
[0068] The acoustical panel 60 shown in drawing 1 1 changes slit width e of the resonance absorption- 
of-sound structure 62 of the slit configuration formed in the clearance between the longitudinal 
configuration members 61 to extensive ** into one panel. By changing slit width e, various resonance 
absorption-of-sound structures are formed. Change of slit width e is not restricted to what was 
illustrated, but slit width e may be extended gradually or slit width e may be made to be decided 
according to a certain fixed regulation. Moreover, the flute width f of the back air space 63 may be 
changed similarly. Furthermore, the flute width h of slit width g of the resonance absorption-of-sound 
structure 66 of a slit configuration established in the building envelope 10 or the back air space 68 may 
be changed like the acoustical panel 65 shown in drawin g 12 . 

[0069] Moreover, it may not consider as independent structure like an acoustical panel, but the 
absorption-of-sound structure may be constituted using the wall surface of a building construction. That 
is, that by which the absorption-of-sound structure of this invention was attached to the wall surface of a 
building construction by one is obtained by substituting the wall surface of a building construction for 
the part equivalent to the bottom plates 3, such as draw ing 2 and drawing 5 . In this case, a tooth space 
can be used effectively, and it is lightweight, and the absorption-of-sound structure with easy 
construction is obtained. In addition, the wall surface of a building construction here is a front face of 
the structure which uses absorption-of-sound structure as an arrangement plug. The wall established as a 
concrete example of this building construction along the wall of a building, head lining, the wall surface 
of a canal road, the wall surface and head lining of a tunnel, the inferior surface of tongue of a viaduct, 
the road, or the railroad can be mentioned. 

[0070] Drawing 1 3 is one example of the optimal structure of the acoustical panel 20 shown in drawing 
5 acquired by experiment of this invention persons. It is drawing 14 which made the graph the 
absorption-of-sound engine performance of this acoustical panel 20, and the absorption-of-sound engine 
performance of the back air space 22 and the absorption-of-sound engine performance of the resonance 
absorption-of-sound structures 8 and 23 of a slit configuration complement each other mutually, and it 
turns out that it is the example currently formed so that absorption of sound without leakage may be 
enabled. Namely, it sets up so that the maximum of the absorption-of-sound curve of the resonance 
absorption-of-sound structure 8, the minimum value and the maximum of the absorption-of-sound curve 
of the back air space 22, and the minimum value may complement each other. Furthermore, the 
absorption-of-sound engine performance of the resonance absorption-of-sound structure 23 by setting up 
so that the minimum value may come to the part from which a peak comes to a part for the intersection 
of Curve A and Curve B, and those absorption-of-sound engine performance serves as max further It 
turns out that a part with each weak absorption-of-sound engine performance is complemented, and the 
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high absorption-of-sound engine performance is obtained over a frequency range large as a whole. In 

addition, the optimal structure of an acoustical panel is not restricted to this example. 

[0071] 

[Effect of the Invention] An acoustical panel with the following predominance can be obtained by this 
invention. 

** It has the high absorption-of-sound engine performance with the back air space of a metal fiber, and 

the combination of resonance absorption-of-sound structure. 

** There is no futility in structure, and it is easy structure, and is lightweight. 

** Construction can carry out by low cost easily. 

** When it considers especially as an acoustical panel, it can consider as the panel structure where 
thickness is thin, having the high absorption-of-sound engine performance, and excels in handling 
nature, and a construction location is not limited. 

** Excel in constituting only from a metallic material at endurance, weatherability, and recycle nature. 
[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The absorption-of-sound structure characterized by for a faceplate consisting of acoustic 
material of the shape of tabular or a field, and forming a back air space and the resonance absorption-of- 
sound structure of a slit configuration behind said acoustic material. 

[Claim 2] The absorption-of-sound structure characterized by consisting of acoustic material with which 
the faceplate pressed the metal fiber into tabular, and forming a back air space and the resonance 
absorption-of-sound structure of a slit configuration behind said acoustic material. 
[Claim 3] The absorption-of-sound structure according to claim 1 or 2 characterized by having the 
hollow box structure formed by the plate which the 5th page becomes from the ingredient of non- 
permeability except for the faceplate of acoustic material. 

[Claim 4] The absorption-of-sound structure given in three from claim 1 which the longitudinal 
configuration member which forms a back air space prepares spacing of arbitration in the inferior 
surface of tongue of acoustic material, and two or more arrangement is carried out, and is characterized 
by forming the resonance absorption-of-sound structure of a slit configuration using the clearance 
between said adjoining longitudinal configuration members. 

[Claim 5] Acoustic material is supported by the longitudinal configuration member by which two or 
more arrangement was carried out at intervals of arbitration into the structure. Said longitudinal 
configuration member It has the concave cross-section configuration which consists of an ingredient of 
non-permeability with which the back air space of acoustic material is formed in a building envelope. 
The absorption-of-sound structure given in three from claim 1 characterized by forming the resonance 
absorption-of-sound structure of a slit configuration in the clearance between said longitudinal 
configuration members and bases of the structure, and between the adjoining longitudinal configuration 
members. 

[Claim 6] The absorption-of-sound structure given in five from claim 1 characterized by forming 1 or 
two or more kinds of back air spaces, and the resonance absorption-of-sound structure of a slit 
configuration in the building envelope of a longitudinal configuration member. 

[Claim 7] The absorption-of-sound structure given in six from claim 1 characterized by setting the width 
of face of opening of a back air space, or/and the width of face of slit opening of the resonance 
absorption-of-sound structure of a slit configuration as plurality. 

[Claim 8] The absorption-of-sound structure given in seven from claim 1 formed so that the sound 
absorption characteristics of a back air space and the sound absorption characteristics of the resonance 
absorption-of-sound structure of a slit configuration might complement each other mutually and the 
absorption-of-sound engine performance in a broad frequency range might be obtained. 
[Claim 9] The absorption-of-sound structure given in eight from claim 4 to which the concave cross- 
section configuration of a longitudinal configuration member is characterized by having a KO typeface, 
U typeface, V typeface, a hemicycle, a triangle, a trapezoid, or the configuration that combined these. 
[Claim 10] The absorption-of-sound structure given in nine from claim 4 characterized by reinforcing 
the structure by the longitudinal configuration member. 
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[Claim 1 1] The absorption-of-sound structure according to claim 1, 2, 4, 5, 6, 7, 8, 9, or 10 characterized 
by constituting resonance absorption-of-sound structure using the wall surface of a building 
construction. 



[Translation done.] 
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DRAWINGS 



[Dra wing 1] 
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[Drawing 2] 



[Drawing 3] 
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[Drawing 6] 
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[Drawing 7] 
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[Drawing 10] 
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£ BKC fcW -6 ^,©1!) # (DBWmitilc «fc o "C* 
«BWR'f*ifi© : gf*x*^ ! ¥ r -*aBfe3*. ^©Ci-C 
fe©r**. 

[0010] ^;l^*;i/y^g*J£MWKWBUfctt 
h*W*fc*trt*«b. MKfMi^W:^4l 2( 

[ooin a«©ft«R#«t3ftt?»> i«e©*i»H« 

[0012] ^£¥5- 2 64 6 T*3 - 

i, ®#{*fffl©i«!Bi <t »&©smb i -cans 

[00 13] C©»jS-C«. T;U5-^A*ft«l£JBl,>*> 

■C. iS^-C©K ; t14^[°I± i &0-'"C<' ! 'S= 
6. C©<&fRSB*g©*JiS«. «*jWW*C*0, JTL14 

[0 0 14] HRCST* 5 l>fc** 
Jb& ofca«©«i«'C«, «*{*©^tffi** * 9 tt 

[0 0 1 5 ] «BStt*JJr5e©lffl**l»*-C«M 
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[0016] c©«*rau BdBSKwcfew* 

/t«a©«»fb«-»Hiitt *»© t * -a-c i» *. c©ja 
«HHt©H»wa* nt t> a. 

[0017] JJBWj&K«#. *»I8». b 
i. 

© flRfiKjWttjwa < . «*ft«Jfrc*o. frown? 
ic— (^©^^mufttt?*. f y >^tt* < A< , 

© yif-f *;H4©?Sc>t£. 
© WfWt©*l>ci. 

to [0018] 

[»a*W9i-r-Sfc*©#K] *»HK:ff4flll©ISW 

a«tt*fcttat*©«*tf£««^^;&tf*y » h« 
©t?*s. 

[0019] »2©^HJ«. *ffl«**£BI«MI*«Wc 
Stl-Cl>4Ct%SS<!:TS. *3©»««. eft^t*© 

[0020] »4©l6Wi, was*wi*»«f*"&ft* 
JB«W»3W. «««©TBlcfiE*©IBHI*»»tr«»E 

se^n. mm? zm&^tetK.mtfmoxm&mm l x 

TZ. *5©^^«. IHWtB. *®^rtKe^©raFS 
50 g#JfStt95**«. rtSP^ia-CiR^W©^^^* 5 ^ 



(4) 

5 

s n s^ami*©***** 1 h it z mwovsmwRtt l . 
issn-cusc «}*f*©ji=® 

^3St*jg%©Sffi{c— ftKiia^ttW 6hfc *>©■?* Z 
[0 0 2 1 ] »6©«Htt. »^KaW5tOrt*fflB 

bro'x y v vmmv&mwgmmmmz tix^zc io 
mKmtZ: i x« 2 ^iiear-s ztumK). mtcum 

£J&tKbfck©-C£>S„ 

[0022] mi<D&*m. wf*^,a©pansi5©*i 

y * FKIPSB©*! 'J 5. US) £«tfc{ciS:5£L.fcc<t 

&©•?$> 4. — jeoawccfie-? r x » h MKXfb« fe 20 

C>TfcR«{C^t£fcfcl±-5fc©-C*£. 
[0 02 3] *8<D*HBtt. Wfft^MJBOlR^^i^ 
y ? h«RS©*W» : &fllji©« ; g148B* J ffl5Kfi5BL^ 

tcj£j&3 nr i>z &©-c* s. 
[0024] *fc, moomiia. s#^w^w©ihm 

§rffiJfH**^ U^, Hft 

[0 02 5] 

[f^ffl]*^©»K 2©B?§«:J:n5i 1 *£#©* 4 

WW.t LT«ltm*MtK©&#tt. fc<fc. ^ISa^t* 

gPK:. C©eR#W©W^^yi<i:^y » Ht(£©*<SMR 

[ 0 0 2 6 ] * y » hira©ft**fHi»c**»"c. m 
mogmmmffiM (**eBt^n-F«c*>©) ©#& 
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-?-n^#*x*^+*-©s*i^s. 

[0027] C5 L-C±EW3e©J«»9!i»«KfcW4* 

* y » h©rangi5K#aT^fc«)«:. jmmicx y » h 

£fflADt-££fW s SW*ffit'W 3 <fc t )ig< ±2L- 
ft:. ®#tt<hUr»t,>«tt©t>©*ffl<' s ^«' i *©" c » » 

[0 02 8] ^3©^K:J:n«. tp^H^«iS(*«, 
©^©ftffi^^^^^JSS^^&^Jffl^^ <t"*^^ 

ii»tt©tm-?»)&-r scit, ta#^«jft-c* 0 

63SS* i *< ^> f y ^^©^C^W^'^^^ff'S c 

<b*s-c*-s. sfc, ^y f i-mm,(o^mm^mmict<5» 
s^m©tHAP* s ^y f hspo^tcsgssti. 

10 [0029]»4, 5X^9 ©|6^(Cj;ntf. tS#&« 
jg-C*'3^^P > ^W©^^aJl<i:^y h«fi£©S 

s etc. s^t^sPttKio-txy 

* h«j£©£»i»W«i£©***©?£3 <«Atf. 02 

©ssra 1 1 ©^3*1^1©^) ^ 

[0030] 3 etc. ^©^Kititf . 
rttcj^K • ^ffi©s^^i?^^)is?>'^ y h«teE© 

7©*W«i:«fcntf. «*a • ^y » M§©SI&£2iiS« 

^©m^^^a^^ y » ntfiX©*«®w«is*if#6n 
[oo3i]*i o©^ccj:n5f. ^t)Se < Jtc5t*-c/^ 

. c <D&^Bix.mtDm tte-o x±fr&mm 3 titc®. 

40 ;u©jg«©Rfc>0 <!: br^fltS^wMffi^^JfflTS c 
[0032] 

50 [0 08 3]H1^H3KSW*J:5K. *«HKi-3 



©*mr ft S&cDfcJB^SC iSffi 

ft#e>> axh, SStt. tttfe. 'J1?--<i';H4£^ofc io 

[0034] £©t£^fiflS#3£{*2tt. Wl^tfGOmW 
JS«3^^6©fliM«4, 4ft£«> ±3$ 

mm, **hr. cn6©8i»«ft£ 

^Rtf#^©W*4&m><2> ftfc, W. 

fftttttt-t'lHSTr***. 2£6©$Jffi«4, 4ft££jl 
mi4©W?4t?fllEEOfcO. 2£fc©«JB«4, 4ft£©tt 
fr9Kll#ft£^&bfctl*®£Tr£C£fcr 20 
[003 5] m.'mtt 6 W. T->V 5 AiBfttft £©^JS 

5t ! fc< l t^s^a**©*^ e&**5 

Oiim~2 0 0(jm©ii4I!Sa*5 5 0 0~4 00 0 

nmcmmmt i>tci><D*m^ ^cirns. 
[003 6] $.tc, ^mmt>>htez>'& : gtt&<n0M& 

[0 037] *£ffi^«&f*2 ftKlS:W£«f*^«» 7 

ifct&H b fc|ft®^#IHM©e#fl5ttgW* 9 ©ft gP^Rfl 

9, 9|BI©Ktiai 1*!X<; y h£ft«3> S^ff£fKgP**9 
©TIKi«3h5*9?ia 1 2 fCX >; ? Mtl£©* 

[0038] c <o^»9cswt 8 «. m&<DJ: >> 

SS£b-C^A*;P^©*i««iS ; fr*"JfflL/-Cl,>* <> S£ 4C 

c ©*»®#fltjs 8 «. Riia 1 1 <D-*m*>mK> 

1 2©S8I. K#*t6©W»S!aft£«:J;or 

1 l©gH37^©^ft W^OfiS) SrS-CrSCi 
#TS. ^3©i*^$^^*;V^*9ft#£&R&)ai£& 
^i^te^^S^**. ft**. C©«fc5ftltJS©* 

wreaks 8 ©j*^ anR©.**.* w*r 

•5 ©-C. ^iRiai^K* lEfifcf c£«> ict »8S*-c ttft 
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[0 03 9] *¥*fcR»t* 9 ©«*#!«. 0^© <fc 5 tcca 

S©BfM^-C*>-5>C£*s^-C*) , 3. AffcetyC^ ffl 

U^ffJ, V¥». ¥R 

[0 040]Sfc, C ©S#JfctKSBtt 9 ». #»Mtt© 

«. C n 6©«B«tft ^Sil©*****^* * 

££#-?*£. S*0«SPW£L/-C3lSltt©l5t 

ma 7 ©ts^Wdr^nsc-cjft l- < ft t> 0 

[0 0 4 1 ] ^It, C©S^Jf^SPW9«. K#t*6 

[0 042] ^HJ©^fe(C*>o-C«. 1 © 

ff^*i£^«:^tt-C*)SffiJI5*jt^«*1-©«^. 04* 

f§ft l. fc»itft £<DT&mcmm? -s c <t *> -c * -s . 

*>©t?(iftt^ 
[0043] 

[^ife^] 'Xcc. 0 1 ~@3 (c^-rK^^'^^c^JSW 
^sccK^3n-5.fc©-c«ftc^ cctc^r^ifeWt? 

«3 #W -S^&©1«3Sft £{Col,ir « 
fSLftl,^. S^©C£ft^6, ^-©fcfe©*^©^ 

[0044] mm*** 1 =&«tJSTs*^ffijf$itii{*2 

fe6©flWffi«4. 4. Sf*S®K5, SilR^e^^ft 

[0 04 5] 4iaB3l!i»Ji»2©rt»Ktt. 

1 . 5 m m©T ^ 5 s. V A«-C«)SS tifcW®^* 5 => 

^(om^j&vtmts, 9. • -**Hif3EifflMi*swra» 

[0 046]Rttt6B. agrtSlOOumOTA'3- 
-f > ^ -tC «fc o "C^ > F L/fc *>© 
■C. 3g/cm 3 , 5mmil/T* 

•S. C©*^> M«S»2 0 0 0 tr/m* £ft£. 

[0 04 7] C©8fc^f*6«. Sfc-T^SlT^S^^A* 

iraffL--r/jvS©^X;i/3^e.ii}<:#aiS-tt'2>. ^ut, cn 
3 T«««:^TSc<t(c«fcorffls[-r^. 
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[0048] HI ~a 3 tCTttrKg'*** 1 "?B, ®^ 

4. xy v h«sao**«frttjft8©t-^ (ftiSSiS 

tt) i*»HW«:r6l/A:flWiil/'ri>4. 
[0 04 9] toiSfcawfr-scir. |£t»jlttlMF 

©S : K3RD : ^©ffliJMS4, 4&4*{ttt > TKtfet^* 3 
Rtf etir^SsW. ^©Jic&fcTCB. &Wfe*frtffct»J: 

[0050] C®»f^llt 5 00mmX200 
0mmt^3ltt«WE-C**K:feB8t>5 , 3*v S«B2 0k 

[0 05 1 ] CO»fr<*A 1 ©HfcW4IB4ia4 K.rp 

fe©-C4> t ). DCc^T©**. c©«fc^*>H©!ftfH4 
A—CK^T©**. ±aS©T^5^-'?A«*t 
%ffll**ftf60StKi3*i6 Omm. 8 0mm, 
1 0 0mm©W»£*W*KWfcW©*^tlrc*4. 20 

[0052] A~c(c^-ritfig», ia 3 tc^-r®^^* 

[OO5 3]04*6i?>MJ:^K: l c©*6feWI©?R 

^UfcS <BP*i. » 1 OKtDtiS) 4x y 9 h*i*K:J:£ 3C 

[0054]*fc, ItMttKflMttlZX ttSfctm* 
&<, » : t^gf*fc:*:*< &£©B. ±sa*fu ©sK^t* 

SlK:<J:.5>l»#ffiiS4. Sit 2©®#«&&CJ:£5R^ttfSB© 

^•*>#6ti-5^6f *>4„ 
[0 05 5] 04©Ar^3n-55R#ttte»v 
B©JP3#S6 0 mm4m>©-t?ffii*?©5ft : &t4fi6*H£< 

S#8 0mm£A©^CttW8U-tm>©-C, ffii^C© 
[0 05 6] Cr*Sn**fftt*&«. «f£^MB©/? 

SlMMSKTScir, *©M 
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©JIbMIBi 4 ft*. 

[0 05 7] c©Ht6Wcfet>r. R#^*JH©«W 

^m^IBI 1 2©#8t. x>J ? hHPBM>tfi6»£*3Mt 

[0 05 8] — K^*^ 1 S#©/*3*»< U 
8 <Dft*£IH 1 2 ©{£»*;*; * < T 4 4 . 

K*jt,>-C{*. 02tC^-rS^«:*Jl,»r > a = 2 5m 
m. b = 5 5 mm, c = 30mm, d = 3 5 mmCSt 
j£*± 1 0mm©«ffll*3KS5£-r4C4jWii?*Ll». * 

6n4C43&5W^b-C^4. 
[0059] c Jbarrsi 5«Oft 

#«6 4^©W^mB7(Cj:4® : g-©t;--i'4. ftq& 
20 ®#«S8(Cj:4K#©f-i'4«:«iafl«lK-r6Ufc« 

•if4»jS4b-cfcj:t>. c©«fc9*«*». we©ms 

[0 06 0] 3 COmMW-Cte. 

1 ©rt^tcs^^KSP** 9 £pHcffl«>fttt-r. 

tm&4**F>3»{cEKbfc«3?t»T5C4fe-C*4. * 
/c {:©«*** 6 (cs*ar 3 h K8!«©ift ; g 1 *#ft*fln*- 

£C44>-C££. 
30 [0 0 6 1 ] H 52^8.7 ~BU 0B. S#Jf£tt§B**9 
©rt^HS XB 2 WHfcLh©W«£» 

JBfttf*y 9 h*RE©W!»R#»JS**^RRStifc!R#^* 

[ o o 6 2 ] s 5 «:^-r«B^*^2 o b. nm^m i 
ort*L^©«*»^af»2 it?tt«o. ws^suh 

2 2 4x y 9 vwmmMmmm.z 3*jRwenxi> 

So ccttW^+A'Z 0te<fc*itf. 1 CCTR#'<*ArtK: 
x y 9 h fltfiK©*'*®**^ 8 . 2 3 £ IrO Nft 4»tt 
• -*m<»x U 9 Mt)S©ft*ift^*jS^fi5Et?* 4. c 

40 ©*§•£. m y 9 b mi&<D2imwgmm'c*> -o-chm 

[0063]|M6B. 05 fC^'T«W-''«*;»' 2 0 ©^ 

«teS©*»!ft*flHi 8 ^f*©9fc «14(ife=Sr^T^ A 4 , 
W^^MB 2 2 *#(0»*tt»*SW»i B 4, X 'J 9 

ntfiS©*>»!» i &«ie2 3#(*©*wttte*^-r««c 

h m&t<D?i<*Mmtm 8 . 2 3 bp d ^ y ^ b *j&©« 
50 ^w«t3*-c*»o-ctm^-^«?:SK:-r4fcA. Ift^ 



n 

ffltt*«&&. fcr, xy ? h»^<D*W8^1iS&8 

[0 064] B7 tCT&lrW&'i*^ 5 tt, S^JfcKSP 

tt9ort»fflB 1 ort*3^©»*«aWf 2 6rf± 

127i, 2««<D*y * h«JS<D^»9fe««S8, 2 

[0 06 5] ^fc H8~ 121 OK^i"**'**-^ 
0, 4 0. 5 0<D<fcMC, rt»38IBl 0rt«cW©ft? 

fe, *fc*»tt • tffiO^aiRO^ y * UMBO 

[oo6 6]§8{c^«t^*^3o^ rtas^rai 

0 ft S <D»tr S L^CDS^J^KSBt* 3 1,3 

x y v vmfm^mm^m^ , 35. 3 6, 37-** 

Pa 1 0rt*^C*S©»«c4 3^»©fi*»i*W«4 1 , 
4 2. 4 «fl«tfW4 4&W» 

o^y^iJ^iitiis, 45. 4 6, 47- 

SRffilB 1 0 rt<D®^t* 6 ©TffiK; r^^ft^tRWtt 
51. 5 «ff^SW53. 

y * b««5co*ij«Rfrttai8 , 5 5,5 6 Wffisnt 

[0 06 7 ] ftte, 1 O^R^^^^^^n^P^SP 

^p H T 1 0 rtcDWf^msRo*^ y 9 musoftWRSfli 

(K#rC*;l/2 0 t 3 0 Sfc^fe-tffcfcOtt'i'r* 

[ 0 0 6 8 ] H 1 1 CCSWR»^*^6 0 fi#J£t£ 
1 B<DKHK:*«3ft** y * h#J»a>ft«R* 

ttccSE<bs«fcfe©r*a. xy » metsefts** 
ci^c^o, ^«tt*i«R««»w««3ti*- xy * 

Hie ftjEtffc 0 . £> S— 5£<D«fliJfc:S£o r * y » h *B 

01 2te7S*rsft«^*JU6 5<D«fc5ec. rtSP^KIl Ort 
lcK»6ftfc^ y * h«flt©*i»*««ac6 6(DXy «;> 

h « s * W«S*i 6 8 (OmiS h *sw b s * r *> «t 1 > . 

[0 06 9] R^s^;VCDJ:^^!tfi:L//tflBBi 
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teZmf&l<X Wfc, H2*B5&<*f<Dje«3K: 
[0 0 7 0] HI 3B, *»W#6©»IK:<t»)»6n 

/c, 0 5 ccswm*^*^ 2 0 <DWAWM<D— mteWrc 

C(D»*^*^2 0©»*fflft*y^7CCUft:*> 
<D#H Wf^mJl 2 2 (DSR#ttt6<b X y ? 

h mmcD^m^mm s . 2 3 owttttt^ffisccwas 

5£8 0»fifi(Dft^ffiift/hfi, 2 2 cd® 

JEU S6CCft^»M»2 3CDI»«tt**ftlBAift 

[0 07 1 ] 

30 a**^*^*** c 4*sr * 

CD ^R««oW^5Ul<t, *»®#«3fiO«^to 

■ate <fc 0 m 

<3) Jix^W^tc, ffi^x hrtT^-^o 
40 y-fr-f*;bttOc«*i£. 

[Hffio«rwj:«iw] 

[H 1 ] *mifc&Z&^** < D^*®XOtc&& 
[H2] B»S/^*X/OrtaWJft*^^IBfflJfc*«W 

So 

[13] *H«<D»*tt**t»yfcra5R*^^*^*7nTtt 

[0 5] ^<DmcDK#^"^^rt^3£^^-r^ B J^ffi 
50 ^cKMHo 
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[136] mWg>***<D&W&te.*n ; ;W7-?. 

[0 7] -^©ffeoR^^'^^cDrtgBflljS^^TSi^fflte 

[09] ^©ffeCD^^'^^CDrt^iS^t-Ui^fflfit 1 

[no] ^<om>mM^^^<D^mm^irwmm 6 
[ia 1 1 ] ^©ffe<D»«^-^jKortSMi^*^-r^ffl 10 8 

ifc*:»rS0. * 

[0i ] 
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* [H3 1 2 ] -eoffecOtR^^^-'KOF'iSPIIt^^r^TiftWffl 
[013] 0 5 K^SHa '^WDfi&lt®©— ^JtPfl 

[014] A-oftWRtt****^?. 
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